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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium such that high density recording with 
the high reliability can be performed by reducing the 

medium noise while improving the thermal stability of the *fei!iiwtj:^^iaetttf<osri m,tm<Dm&£*tti&El 
bit. 

SOLUTION: This medium is a magnetic recording 
medium including a plurality of magnetic layers and 
causing the magnetization direction in a residual 
magnetization state of at least one magnetic layer 
among a plurality of these magnetic layers to turn into 
an anti-parallel position to the magnetization direction of 
an adjacent magnetic layer. Wherein after the 
magnetization direction turned into the anti-parallel 
position is changed into a parallel position to the 
magnetization direction of the adjacent magnetic layer 
by applying recording field, as the recording field 
decreases the reversal magnetic field so as to that 
cause the magnetization direction to invert and to 
changes into the anti-parallel position to the 

magnetization direction of the adjacent magnetic layer becomes obvious. This reversal magnetic 
field is established so that it may be in a domain of the same sign as the recording field. 
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***** «k*»*sa>«*. atfaftB«n*a>B» 

BO ©EfiI*ffiJt"r4fc»^KIt6*tTt^4« dCD^a 
tt+IH*6te* CoC r - MflDh c pRSStt^^ 

-So ::t\ M=B, Mo, N b , T a, WXIiCtlb 

[0 0 6 5] ffit^Jl 7 Rtfm&m 9 I*. Co. N U F 
e. Co^^. N i F e 36^**^^**0 

r>% y % CoCrTa. CoCrPt. CoCrPt- 
MS^Co^^ «ttH7&V«ttJS9|Cffl^* 
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C<fcA<-e#5. CCt-. M=B. Mo, Nb. T a , W 

x 14 c*i za>m^tm7tt. i~ion 

Tnamm^mmztitzmmzm-fz. ca>«i4/i 914, 
i ~3 o nmo&miz&mztitz&mzmir s„ <HU 

<fft*m£ffll^±:#KI4, <-f5«tt(f 
9<0JfJ¥l4«ttB 7 «fcy*,J¥<ftS. 33 ft, «tt^7& 

i;«i4jf 9<&&*i4*jitS3t<7>troicEh>-f, &mm& 

A*e> ft SSfiEt? & i x i, <fc in c: t lis 5 * V t ft t v 

[0 0 6 6] fiSttJf 714, jl^fttm, ^HSffifflr* 

c:i:i=<kyitraLfc^Siiifc-r«fcoi^fiE-ri). -Tft 

*?*>, 8M4J1 7fl>««:fcA<, ««Ul7,tffl&teJf 9ir0>5 
5i«M4IS£lc J: 4«#«fc y /h* < ftS «fc a (=I»jS«iL 

s. c<z>«gg, »ttP7ro«^b*[Ri*se*-a-SitH3s 
sa^ii. attain ^-©ft-^ro^iitffig-e^i:, a® 

[0 0 6 7] SS«l»ttiEfflCDIES«^A<tt«&**lfci: 

£i=i4-tf a «fc y t>jE£0ffl^^f -6 c: i: reft y . 

aic^tKDIS^«I^A<#tt&**vfc <t £lrl4-tf D J: y /Jx<* 

fia>i:*e>6!i-e£i:Tt, simm^Am^mnzm^ 

*vfc|gl-l4, ffittJl 7 <0«<b^riR]li«14S 9 tH&W-fr £ 

^-«F^ro^JsST?^b^iaj*s«K*-a-T«14M 9 
t S¥ff ttH t ft * co -e & „ 

[0 0 6 8] «ttJf9l4, Itl7i^l:l«6# 
0 O e lil-tOSSS* £ ^"T S «fc O \ZT&fct S C t A<M* 

lu„ cro.fca'feiim^tt^fc-a-sctic^y. as 
«Hb#g|-eiIttjf 7 &tf {itts 9 a>«<b;fr|{i]£StMrK 

«ttg 7 ©wb-ejT^-rttss* es«ir«i^-r ^ c<tA< 

[0 0 6 9] ftfc, SSfti2^ttfiS$itHt-r-5fctol- 

14, s«i A^gt,a^attMA^*coe«*$wr* 
«fc a iz&m&m zmfc-t 5ct*<a*L u„ 

[0070] IMBttX&Jf 8 1* , Ru, Rh> I r, C 

u, c r;&tfc;h,t>a>-&&3FA^t>ft£>. 09A.I4, c©* 

8ttt3EgUf8f4, O. 4~1. O nmCDKHICSS^ix 
fcKJ?£:fiU »£L<l4ftO. 8nm©IfStt 
•S. 2E«145^lf 8roKff£c©«fc?ft®ffll=33£-t5 

etiefcy, «tt^7&r;ai4^9<i»a»b^ip)A<s^ic 
8 7 tm&m 9 em-cs css&attwx&is 

[ 0 o 7 1 ] #HJ60!](D«ate8 7 ao:«14@ 9 l=# 
[0 0 7 2] ftUf 1 OI4, mz.&Cfrh,t£&. X, § 



Jtss^cfts. sin oRvmmmi 114, asiHit 

[0 0 7 3] 7iy«14^®«Jt©TlcSltt,n-S8« 

ifejf 5I4C rXI4C r J^&A^fty, &ffil-tl-5~ 
4 O nm©ill:Sg*tifcIItML, Sl7i'J 

fc, TifeJf5l4C r XI4C r S^A^ftS 2 Jf A"t>ft 
y. S« 1 ±tf tl 5 ~ 4 O n mCEitSg * *l 

JB5Jtl=fSI+TtJ:l\, 

[0 0 7 4] ^HJSey-eii, «14Ji7 0>8®«HbM r 7 
tmmS 7 i:fflSM r 7 • 5 7 14, «tt»l9 0>JigaHb 
0>3®«<bM r 9^If d g t©8M r g • 5 g «fc y t 
/h*<ft*«fedl=IS^**tSCi: left*. «fcoT, atl* 
J§7±:tai4Jl9<haHg€r814Jf, -rft*?*,«ttM^«:t 
Ltlit. «ttg7*tS s FfTttSS<Di:^lcl4, 

(Mrg • 5g-Mr 7 • fi 7) A<tt&S&iK<*a>{g-<§- 
agiftcTatiS, «14Jf A<3jfjyi<&Jg€rt,|i]«-e 

[0075] 0 2 2ii;ia3T-^Lf=-hiHmi nsfewe 

14, «&J17, 9<B2JIA^ftS1g£«telf £: L, »14 
S7ro««:fiHci:£S£&tfee^at#He xiO)ii«l= 
o^TgiWUfc. LA^L, *«KI4«ttlA<2g-C-fc-5) 
J§^l-fE-5*,<D-ei4ftt,\, «148*3MfelJi<0«a-e« 
fiE LfcJi^l4, SSSt'i^ittKDSa* H c *<«ttB 

y t/h* < ft&<fc 5 i-lftS**i.r t^i4<fci,Na>-e&*„ 

- 0^ s 2 njs^-eiftwr s. 

[00 7 e] @8i4, *mw<r>WL2mnm£ Lxmttm 

* 3J1 T?JBj£Lfc«£<D«SfB&J&ttl=O^T* L•Ct^ 
So iU 08|cfcL>rai4ia>iTI-i6l+C»*i-5)«-g 

l~^**i-5*«143E8iS«>^-*^ LTL^S. 

[00 7 7] ^Bizm-rsmom^mnmom^i^ 

SS*>&gt,St>mi «>«14B3 9A<St*#t^«* 

$ 1 Otttil 3 9 2 (Oiiltl 3 7 
ICI435 1 0>4mtt3£&m 3 8 *t»jSSiu S^«1435Si 
e&MHex1$±i:*t4. *fc, $2©Ijii3 
7 tm3«>ai483 5i:«)mil=l4m2a>^«1432m®3 

[OO 7 8] fit, *m2H16^©Jg^lcl4, S2© 
«14J13 7A<ai'lb^lSl*se*-B--5)«148i:fty, COT 
«ttl 3 7 H c 2 S#«14Hfl)S^«tt3t 

S^©SfQ8#(Hex1 + He x 3) oty/h* 

(* t H«i=««i-r •5»miB&j«tt: t -r s c t a<t* ^ 
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[0079] *[z. *^(z^^«miEitsaa>-iisfe 

0<t&|::i&Bji-f3 e S9l*«aiB1S 
jlJ6«l(DSS$^-rBr®HT?&y. 01 ofif^ 
£ ^ ¥® @ T: fc £ o 

[0080] sg&tfsi oiz^-r^^fz. BfiiBss 
Mfi^s§/\^i;>^i 3^e>3fe^ 0 i 3rtrc 

li, ^-£1 4. /\^i 5. ttKoBftBfltKtti 6. 
«»©SBttS±/s^ K1 7. *!$a)^-X^>^ a >i 

V Kl 7f£ v MR^y K^GMR-\7 KISOff^'N-/ K 

ffla>B«W«fc^v KT*fe5o #E«W^^ Kl 714. 
^t^»7-Al 9(D5tiifc-9-X/<>v3>1 8$^L 

^ h2orz < fcysil&2;fx& 0 co^miB1ISS(7>S*« 

[008 1 ] ±ia«StIBfi»fia)5ll6«tt«ft|BttJKf* 
1 0fZ<|#&*tfc£ o #«aSB«J«t*1 0(4, BM4UM* 

(D»f*3ft[Z(4IS^$^-r. ltfeT-4,. 2&XI44&&L 

[oo8 2] *«aiatt8aa)S*««tt. @9M@ 

<DTM4fcl\, 

[0 0 8 3] &±*§£BAO&3iL^mMmiZ*Dl\Tm& 
Ltztf* *&Wit%&ftM<DmMte1&\ztBi&21x%>t,(n 

x*\tu<s &wtm&<Dmm\z&m*titi*&wo>mm<D 

[0 0 8 4] &Jt0tt«(cBLT»zUT(DttE 

[oo8 5] (#ed *Sfcro«ttg^^ affita 

©tt<t:*iB]*<P8ro«ttJi<&«<b;fr iri t swr® t fc-s 
«§vE$i«h*-c*&ot. ia^a[^A<««&**T,fiiBS¥iT 
ttSS t tt s ffite/g roffi^lS] *< BirlHBf ©«1£JI omit* 

si<t^«ss«i^Atii«^L. tt£c«j»»itrEEfl« 

[0 0 8 6] (#152) #ElE«<©«&E8»H*l= 



[0 0 8 7] (#153) #lE2fBK©ami5^j««:Jc 

[0 0 8 8] (#154) #E2Xt*3E«ro»SiEli 
ttfclrfcivc. ftrEKaHBtt35SWS£l=«fc*«#l*d>J&£ 
< <tt, 1 OOOetftS. -<t£#»*TS«mEilSE 

[0 0 8 9] (#155) ttE4E*0ttftBftflt{*l:: 

satsiEisJgft. 

[0090] (#156) #851 A»&5L^*lA>l=S5tt 
CD«ftE»a«l=j3^r. ffrE=&flB14Jgli. Co, N 

i. Fe % FeS^i, Nijg^MCoCrTa, 
CoCrPt. CoCrPt-MmCoS^t, 
fc5l¥fre»g«£*Lfc*m*^fcl.K M=B. Mo. N 

[0O91] (#15 7) ttEeEttOttftEflUtttfc: 
0 n m. SirEB$<&fiSttJIIC-Dl*TI± 1 ~ 3 0 n mrofijffl 

[0 0 9 2] (#15 8) #152^&7L>-r*lAMcl5K 
©«ftEft«tf*(=te^-C. !9E*«ttSlftHI4. Ru, 
Rh. I r. Cu. C r 

Jilt. 

[0 0 9 3] (#E9) f*E8ES«>BftEftfK*(:: 

4 n mi* P, 1 . 0 n m 

COO 9 4] (#151 O) #851 *&9lvrtljM=E 

So 

[0 0 9 5] 

»ES!Kftl=ftlS LfcE««# t n-««0)1l«-CHft 

t*l=J«fty'-i'X*ejSLT. <l^ttO)!SL%B©gl5S 
A*1r A Sttft Ef»J£{* ft ■& . 
[0O9 6] *fc. if*^2ESI<0«WlcJ:*Lli. s?i 
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[0 0 9 7] *fc. ^*«315flro5EMI=<fc*tl*. ttrlE 
* C * «fc 5 l-f -6 C i: $ -5. 

[oo9 8] *fc. m*i%4szm<r)ftm~&*ni. <fcy 

[0099] *fc. g|*S5iBSa)^iCcfc^i^ lag 
«j?^g*,ifi < «^iasi-s#-r *>«i4Jia>«<bi*gs*< 

£5jt-rw®0-e&-&. 

[02] wiymmm<r>2i<rm&m\-M?%>miiMt% 

[03] 0 2+l^33t^T#Bi^SQ-C*-r®Hrt-t?at 

£<b s-e-ctJUS l f= £ v -r 7— ;u— 

•T0-CfS)-5. 

[04] tt««©2o©«ttJBl=H-r*«<bMtS«* 

h a> t ^ 'j ftta £*-r 0 -e $> 

[0 5] set s»tti©if t c h 

c t(Dii«iw-Dt\r^-r0'es>So 

[0 6] K(£T*«ttH©HJ5i:K5a*tefS^«#He 

x t<7>ii«ic-otNTS-r0-e&s» 

[0 7] S«-r*«ttS©JBei:«^«ttJB©»B«<b 



M r £|gJ?cS £0>§M r ■ 6 t <T>U%t: *T0T?fcS. 
[08] #5£lpj<DS2|gt60it LT»ttS*3jn?«*»8 

[09] m^mmmo-mmmaiw^^i-mmmx' 

[01 0] 0 9lc^Lf=aE^IBitgS<DSSP$^-r¥® 

[»^rosiBl] 

1 ItttttStii 

2 miOv-KH 

3 NiPi 

4 S2©y-H 

5 Tifeif 

6 Mtt^nn 

7 attts (jEwron* 

8 INBttSgfcH 

9 tSteli CRroaiteJi) 

1 o fl&B 

1 1 il3;iJI 
35 S3 route® 
3 6 &2 0>3mti&tkm 

3 7 Sg2©fflM±Jf 

3 8 $ i o*«ttSEm® 
39 si o>m&m 
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